Public management of a national health system (NHS) is a major challenge for policy makers. It is due to, on the one hand, the ageing of the population in developed countries, what leads to an increasing demand for health services. And, on the other hand, to the increase in the citizens' expectations, who are increasingly demanding and require higher quality services. All this adds to the increase costs of technology and limited economic resources. 1 Providing a high service quality is the goal of a NHS, 2 since the health sector is a sector where low quality has serious consequences. 3 Quality is a precursor of patient satisfaction and there is a positive correlation between the two, so that more quality implies more satisfaction. 4, 5 Budgetary constraints and the growing number of patients require managers to implement resource allocation policies, which permit to reduce costs and, at the same time, improve the quality of service. This is key to the success of the health industry. [6] [7] [8] At first, quality was limited to ensuring the effectiveness of treatment, but patient satisfaction is now included. 9 In fact, at the European Foundation for Quality Management, customer satisfaction (patient, in health) represents 20% of the total value. 10 In addition, the International Organization for Standardization considers the opinion of the user essential in the evaluation of the quality of health services. 11 In general, the patient's opinion on his satisfaction degree is considered a good indicator of the quality of medical care received; 12-14 and, therefore, of the effectiveness and performance of NHS, 15, 16 It also has the advantage of measuring the improvement in quality, resulting from management decisions taken. 17, 18 Patient satisfaction analyses provide useful information not only to health professionals (doctors, nurses, etc.), but also to NHS managers and administrators. 19 The quality of service is an increasing key research in management. In particular, the quality of health service, which is more important than any other service, 20 because of its importance to improve the population health, raise the citizens' life expectancy, contribute to social equity and improve the efficiency of its economy and health system. 21 Therefore, developing and analysing surveys of satisfaction is a measure of responsibility, as these provide information on developing of future policies. 22
Introduction
There is a lack of standardization in the methods of measuring patient satisfaction. 23 This is because the satisfaction of a service, such as health care, is the result of a multidimensional interaction. And the variables considered in the different studies are very diverse. 24, 25 A review of the previous literature on satisfaction allowed us to select the main variables, useful for the definition and implementation of health policies. These are indicators of well-being, 11, 21, 26 resources of the national health systems, [27] [28] [29] [30] level of use of services offered, 1, [31] [32] [33] patient safety in services received [34] [35] [36] and amount of expenditure incurred. 11, 21, 37 In addition, considering the current of research on gender in management. [38] [39] [40] we wanted to analyse whether there are differences in the level of satisfaction between men and women. As well, whether the variables that influence satisfaction 9, 36 or its intensity are different according patient sex.
Consequently, the objective of this study was to determine which indicators, among those with available information, influence and in how in the patient satisfaction in the Spanish NHS, differentiating by gender. All this with the aim of providing managers information to improve health in the country.
Method
The data of the variables used in this study were obtained from the statistical portal of the Ministry of Health, Social Services and Equality of Spain. Here, the averages of NHS key indicators are published for each of the 17 Autonomous Communities, in which the Spanish territory is divided. A period of 11 years was analysed, from 2005 to 2016, being excluded from the study the year 2014, due to the lack of data for this year. Therefore, the analysis was performed with 187 observations for the dependent variable and for each one of independent variables.
The dependent variable studied was the degree of patient satisfaction with knowledge of the history and monitoring of their health problems by the primary care doctor in the Spanish NHS (Satisf). Given that we had sex-disaggregated data and the averages of men and women satisfaction were different, we decided to see if such a difference was by chance or, on the contrary, was really significant. Consequently, and since the two subsamples (Satisfmen and Satisfwomen) followed a normal distribution, we performed a parametric test to analyse this question.
Then, an analysis of the descriptive statistics of each variable was carried out. And, afterwards, the bivariate Pearson correlation between each independent variable and the dependent variable, disaggregated by gender, was conducted to see the influence of each independent variable on each dependent variable.
The study considered 16 independent variables, whose definition appears in Table 1 . In particular, two variables that represent the level of well-being of the population was used: life expectancy at birth (Life Exp) and the poverty rate (Poverty). In addition, it was included five variables that reflect the resources available to the NHS in the Spanish autonomous community where the patient is located: the number of specialist doctors (Spec Doctor), the number of primary care doctors (Prim Doctor), the number of primary care nurses (Prim Nurs), the number of operating theatres (Oper Theat) and the number of computed tomography equipment (CTE quip). Likewise, five variables representing the level of use of NHS by the patient were considered: the number of hospital admissions (Hosp Adm), the average number of days in-hospital stay (Hosp Stay), the percentage of outpatient surgery (Outp Surg), the rate of use of computed tomography equipment (Use CT) and the percentage of use of haemodialysis equipment (Use Hemod). In addition, two variables representing patient safety were considered: hospital infection rate (Hosp Infec) and in-hospital mortality (InHospMort). Finally, two variables representing NHS expenditure in the autonomous community were used: public health care expenditure per inhabitant (Expend) and the percentage of health care expenditure on pharmacy (Exp Pharm) ( Table 1 ). Once the model was presented with all the above-mentioned indicators, two independent parallel studies were carried out using the multiple linear regression methodology, to explain the satisfaction of the male patient and the female patient through objective and measurable indicators, both from the NHS and from the population. Likewise, two pooled ordinary least squares were conducted, since it was not consistent to apply a panel methodology. This was because the subjects interviewed to obtain the annual averages of each autonomous community were not the same each year. For each sex, men and women, two regressions were performed. In the first one, all the independent variables were considered, applying the method "introduce". In the second one, the "backward stepwise regression" method was used, eliminating from one to one the least significant variables and with significance less than 0.1. The validity of the models was evaluated from two tests: the ANOVA test, to measure the joint validity of the model, which is appropriate if the p of the F value obtained is 0.05 < ; and the Durbin-Watson statistic to verify the residuals normality and to avoid autocorrelation, whose ideal value is 2, although values between 1.5 and 2.5 are considered acceptable. The statistical programme SPSS v.25 was used for the processing of the data.
Results
The analysis of the descriptive statistics, in Table 2 , showed a greater average satisfaction in women than in men, along with a smaller deviation. This difference in means was significant, since the p-value obtained from t-test was 0.001. That is, women are, generally and on average, more satisfied than men with the care and attention provided by their primary care doctor ( ***, ** and * indicate less than 1% significance level, less than 5% and less than 10%, respectively.
Likewise, between 2005 and 2016, the average life expectancy in the different autonomous communities was 85.49 for women and 79.59 for men. That is, women have a life expectancy of 5.9 years, on average, higher than men.
With regard to the poverty rate, the other indicator of well-being taken together with life expectancy, it was observed a great difference among the different regions of the country. We find that the poorest communities are those located in the southern half of the country, whereas the most prosperous are in the north.
The health personnel of Spanish NHS, per 1,000 inhabitants, were on average, during the period under consideration and for the different autonomous communities, 1,67 specialist doctors, 0.77 primary care doctors and 0.65 primary care nurses. While the average number of operating theatres and CT equipment was 6.3 and 1.1, respectively. In addition, it is observed that, all the representative variables of available resources presented important differences between north and south communities again. Generally, the northern communities have more available resources.
Similarly, the level of use of health resources and services showed significant variations among the different regions of the country. It is emphasized that, for every 100,000 inhabitants, the average annual number of hospital admissions was 91.51 and the average stay of admissions 6.08 days. The safety variables analysed showed that, for every 100 hospital discharges, the average infection rate was 1.21% and the in-hospital mortality rate was 4.28%.
Finally, the average total expenditure on the NHS per inhabitant was very different in the Spanish territory, varying between 1,026.24 euros and 1,883.52 euros. This is a consequence of the transferring of sanitary competences to the autonomous communities, what leads to an obvious inequality among regions within the country. Likewise, there are also important differences in health policies, as shown the differences in the percentage of the health budget allocated to medicine, varying between 12.91 and 29.52 per cent. We note that the richest communities, northern, are those which spend a lowest percentage of total investment, on average, on medicine.
Most of the variables showed a significant correlation with satisfaction, both in men and women, having a fairly similar behaviour in both cases. The five variables representative of resources were positively correlated with male and female satisfaction. Four of the five NHS use variables analysed behaved in the same way, although the length of the hospital stay showed a negative correlation. That is, the greater the resources available and the greater the use made of them, the greater the satisfaction of the patient is; and, the longer the hospital stay, the lower the satisfaction is (Table 4 ).
Table 4 Pearson's correlation coefficients between indicators and patient satisfaction

Variables
Men's satisfaction Women's satisfaction Significance level: ***, p < 0.01; **, 0.01 < p < 0.05; *: 0.05<p< 0, 10; if p >0.10 nothing is indicated.
One of the two variables analysed representatives of the level of well-being, patient safety and NHS expenditure showed a positive correlation with patient satisfaction with respect to the primary care doctor, while the other behaved negatively. In particular, the variables of life expectancy, in-hospital mortality and health care expenditure per inhabitant showed a positive correlation with patient satisfaction. On the contrary, the poverty rate, the hospital infection rate and the percentage of health care expenditure on pharmacy were inversely related to the degree of patient satisfaction. The only variable that was not significant, at the level of correlation, neither for the men satisfaction nor for women satisfaction was the hospital infection rate.
The multiple linear regression analysis performed showed a similar tendency when all variables were considered together and when the backward stepwise method was applied, for both men and women satisfaction (Tables 5 & 6 ). Likewise, there were no significant differences between the sexes. These models explained 51.3% of men's satisfaction with the primary care doctor in the Spanish NHS, and 54.1% of women's satisfaction. An increase in the number of doctors, both specialists and primary care, as well as an increase in the availability of CT equipment, explained positively the satisfaction of both sexes. Whereas, the variable number of operating theatres did so negatively.
On the other hand, the patient satisfaction with the primary care doctor was positively influenced by the increased use of haemodialysis equipment and negatively by the length of the hospital stay and the use of CT equipment.
In addition, patient satisfaction was directly related to the in-hospital mortality rate, but inversely to the percentage of expenditure on pharmacy, that is, on medication.
The models presented are valid, as the F-test showed in the ANOVA analysis. In the models, there are no problems of colineality (tolerance levels and VIF were analysed, as well as the indexes of condition and the proportions of variance, whose values have been omitted in the tables for reasons of simplicity). There are also no problems of autocorrelation among residuals or heterocedasticity, as the Durbin-Watson statistic (Tables 5 & 6 ) and the analysis of residuals showed. 
Discussion
Health managers aim to achieve an effective NHS, which means meeting citizens' health requirements in a satisfactory way. As the resources available are scarce, they need information about which policies lead to a better assessment by users. So that satisfaction studies are an appropriate instrument for this. Knowing which variables have the greatest influence on satisfaction and how they do so allows establishing health policies that lead to a more favourable patient perception of the services.
Most of the current work on satisfaction focused on the relationship between patient and health care personnel, especially doctors and nurses, analysing variables such as the personal treatment received, the patient's involvement in decisions about his/her treatment, etc. 6, [41] [42] However, there are few studies aimed at NHS managers, as it is the case of the present paper. The analysis in this work focused on variables related to investments and health practice results (resources, expenditure, level of use and security), as well as welfare variables. These latter are also determined by the policies developed in the country.
The first conclusion obtained from this study is that women value, in general and on average, the services provided by the primary care doctor better than men. However, the factors that influence the evaluation are the same and with a similar weight in both sexes. That is, there are no different variables to consider in the valuation made by men and women. 12, 36 According to previous studies, 11, 25, 43 resources available explain much of the patient satisfaction with the primary care doctor, especially the ratio of doctors, both in terms of the primary care doctor and the specialist doctor. In Spain, both the primary care doctor and the specialist doctor have computer access to the patient's medical history, share and exchange information. In addition, it is the family doctor who sends the patient to the specialist doctor and, in turn, the latter, once diagnosed and provided treatment, returns the patient to the family doctor for follow-up. This explains why the increased number of specialist doctors available positively influences the patient's satisfaction with the primary care doctor. In the light of the results of this work, we can state that a fundamental policy to be considered by managers is to increase medical personnel, as a quality measure that improves patient satisfaction.
The previous literature regarding the level of use of health services is varied, coinciding with the results of this study. In general, it is claimed that greater use implies greater satisfaction, 37 as is the case with the use of haemodialysis equipment. However, the longer average hospital stay and the use of CT equipment, 44 along with the number of operating theatres, reduce satisfaction. What can be a response to an unsatisfactory service. So that, dissatisfaction could be understood as a result of the need to continue using services that previously did not meet expectations. 23, 45 The patient may also assume that a longer period of hospitalization or surgery may be the result of a delay by the primary care doctor in sending the patient to hospital or a prior treatment not suited to his condition. With regard to the use of CT equipment, we can mention the fear of many patients to be diagnosed, due to the claustrophobia that the equipment produces.
The increase of in-hospital mortality positively influences patient satisfaction, which is consistent with previous studies showing that the greater the risk of death, the greater the satisfaction the patient showed towards services received. 37, 45 It may also be inferred that, in general, citizens prefer their relatives to be cared for in a hospital until their death, with the appropriate means and care that only the hospital can provided.
An inverse relationship was found between the proportion of expenditure spent on medication and the patient satisfaction with the family doctor. This is consistent with previous literature, 23,45 since a higher spending on medication increases satisfaction only in patients over 65 years of age. Therefore, younger patients should be provided with alternative therapies.
The research developed in this work provides relevant data on patient satisfaction with the primary care doctor, as it highlights some relevant factors affecting the citizen's perception as NHS user. The results obtained are useful information for the development of health policies by the managers of the NHS; in order to increase the valuation of the health care received by the patient. This is because this work has managed to explain up to 54.1% of the satisfaction.
The main limitation that we have found in the realization of this study was the availability of information. It would have been interesting to have the disaggregated data, instead of the averages of each autonomous community, as well as have evaluated the influence of other unavailable variables.
Conclusion
Women are more satisfied, on average, with the knowledge of the history and monitoring of their health problems by the primary care doctor in the Spanish NHS. Although the variables that influence their perception are the same as in men. In order to increase patient satisfaction and, therefore, quality of healthcare service, health policies should increase the number of doctors (specialist doctors and family doctors) as well as specialized treatment and diagnostic equipment, such as CT and hemodialysis equipment. Moreover, due to the fear of patients being diagnosed and treated with certain equipment, such as CT scans, information campaigns should be focused on this issue. Furthermore, health managers should provide enough resources to supply hospital treatment and primary care doctors should have no constraints to refer patients to the hospitals. Another aspect to consider is the monitoring of surgeries, which must be effective. Additionally, drug prescription should be moderated, what implies allocating resources to facilitate the use of alternative therapies.
